INTRODUCTION
In dog kidney cortical slices chronic metabolic acidosis increases and alkalosis decreases gluconeogenesis (1) . In these studies glutamine was used as a substrate and a causal relationship between glucose production and glutamine utilization was suggested. In vivo, Steiner, Goodman, and Treble (2) also reported increased gluconeogenesis in the dog kidney in acidosis and again postulated that glutamine was the major source. In the subsequent in vivo studies of Roxe, Disalvo, and BalaguraBaruch (3), Churchill and Malvin (4) , and Roxe (5) no significant renal gluconeogenesis could be demonstrated. Recently however Pitts, Pilkington, MacLeod, and Leal-Pinto (6) METHODS Adult male mongrel dogs weighing 16-25 kg were used. Metabolic acidosis (six dogs) was induced by administration of 10 g of NH4Cl in the food for 6 consecutive days.
Metabolic alkalosis was induced by similar administration of 20 g NaHCOs for the same period. The dogs were fasted for 18 h before surgery. Anesthesia was induced with intravenous sodium pentobarbital (30 mg/kg) and when necessary small supplemental doses were administered intravenously during the experiment. An endotracheal tube was passed. Through a midline incision the left ureter was catheterized. A catheter filled with heparin-saline (20 IU/ ml) was introduced into the inferior vena cava from the right femoral vein and its tip manipulated into the left renal vein. The left spermatic vein was ligated. For arterial blood sampling a catheter was introduced through the right femoral artery and its tip positioned in the aorta close to the origin of the renal artery. A catheter was also placed in the left femoral artery and connected via a pressure transducer to a cardiac pressure recorder for constant monitoring of the blood pressure.
30 min after the closure of the abdomen, a priming dose of (specific activity 54.2 mCi/mmol) was obtained from the The Radiochemical Centre.The method is based on the use of three coupled enzyme reactions to convert glucose to ribulose-5-phosphate and carbon dioxide. The assays were carried out in counting vials using 0.1 ml of plasma and radioactive glucose determined by the disappearance of 14CO2 after acidification. The '5C was counted in toluene/Triton X-100 scintillation fluid (10) using a Packard liquid scintillation counter (model 3375, Packard Instrument Co., Downers Grove, Ill.) and the dpm calculated from the channels ratio. The method gives over 98% recoveries over the range of plasma glucose concentrations found in the dog. All determinations were carried out in triplicate. Total glucose was estimated in triplicate by the method of Slein (11) . Plasma rather than whole blood was used based on the observations of McCann and Jude (12) that increments in glucose in the renal vein are largely in the plasma fraction. Arterial pH was measured using an Astrup (Radiometer) pH meter.
Net glucose production (micronmoles per minute) was calculated as follows: Total glucose production was calculated as the sum of the net glucose production and glucose breakdown-(1) + (2).
RESULTS
The initial activity of [1-'4C]glucose did not differ significantly between the two groups ( A highly significant difference in glucose breakdown was observed between the two groups of (logs. WMhereas some breakdown was detectable in all the acidotic experiments, the extent was consistently less than was observed in alkalosis (P < 0.001).
With one exception (exp. 8) total glucose production was also consistently greater in alkalosis than in acidosis. The difference between the two groups was statistically significant (P < 0.02). were recycling via the Krebs cycle to occur, only that fraction which was recycled to the carbon-i position would be detected by the method.
The observations of Hostetler and Landau (13) that in kidney in vivo the contribution by the HMP shunt is small and of Dies and Lotspeich (14) that HMP shunt activity is less in alkalosis than in acidosis would suggest that the enhanced glucose utilization found in the present studies was due to glycolysis. This is supported by the findings of Gevers and Dowdle (15) who found increased glycolysis in renal slices in alkalosis, and by Scheuer and Berry (16) and Ui (17) who indicated that increased glycolysis in alkalosis was caused by activation of phosphofructokinase.
Total glucose production was greater in alkalosis than in acidosis and the difference was statistically significant (t = 3.008 P < 0.02). These results are in marked contrast to what has been found in vitro (1), since glucose production is maximal under conditions where glutamine extraction is minimal (i.e. alkalosis) and glucose production is minimal under conditions where glutamine extraction is maximal (i.e. acidosis).
Pitts et al. (6) reported that 20% of glutamine extracted in acidosis was converted to glucose. From the present results it appears possible that glutamine may be a major precursor of glucose in acidosis. In alkalosis, however, glucose production must derive from an alterna-tive carbon source. Pitts et al. (6) have also shown that glutamine is a major metabolic fuel of the kidney in acidosis. From the present results it seems possible that glucose may be an impotrant renal energy source in alkalosis. Further studies are needed to measure the extent to which these results represent aerobic or anaerobic metabolism.
